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 Nowadays Protected Denomination of Origin (PDO) and organic certifications 
constitute an effective form of differentiation and can represent an important cue that 
guide consumer’s Quality evaluation. This paper investigates, through K-means cluster 
analysis, consumer attitude toward these certifications in extra-virgin olive oil Italian 
market. The results showed three main clusters; the first includes PDO extra-virgin-
olive oil (EVOO) consumers (27.2%), the second includes PDO and organic EVOO 
consumers (32.4%), while the third cluster comprises indifferent to certifications 
consumers (40.4%). 
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Introduction 

Extra-virgin olive oil is an important product in the Mediterranean diet and also 

major agricultural crop for Southern European countries in terms of both farm income 

and cultivated area (De Graaff & Eppink, 1999). In recent years, due to growing 

popularity of the Mediterranean diet among consumers in the US, Canada, Australia 

and large parts of Asia, EVOO consumption has increased (International Olive Oil 

Council 2012). Various attributes influence EVOO consumers’ perception. One of the 

main factors is represented by the geographic origin, whose importance in consumer 

decision-making is highlighted in various studies (Schnettler et al., 2008). Many 

researchers suggest that EU geographical indication labels play an important role in 

signaling olive oil quality (Aprile et al., 2012). Protected Denomination of Origin 

(PDO) or Protected Geographical Indication (PGI) certifications can offer effective 

differentiation tools in food markets. Additionally origin is an important attribute for both 
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consumer and industrial product evaluations, due to its role as a quality indicator (Di 

Vita et al., 2013; Casolani et al., 2015). In recent years the European Union (EU) has 

recognized the provenance of many EVOO and has certified a total of 43 Italian 

products in the oils and fats categories as PDOs (Ministry of Agriculture, 2014). 

Espejel & Fandos (2008) studied the relationship between the perceived quality of an 

agro-food product with Protected Designation of Origin (PDO) as a criterion for 

loyalty and buying intention of the Aragonese consumers. A clear distinction was 

established between quality perceived through intrinsic and extrinsic attributes: 

results showed that consumers measured quality through the intrinsic attributes. The 

PDO and the region of origin are a significant determinant in food choices; indeed, 

consumers who are experienced or familiar with a particular region of origin tend to 

consider it as key in their product evaluation and choice (Fotopoulos & Krystallis, 

2001). Geographical Indications constitute an effective differentiation tool in food 

markets and, at the same time, origin is an important attribute for both consumer and 

industrial product evaluations (Di Vita et al., 2013). Moreover, Cicia et al. (2009) 

claim that organic certification has a twofold value for the consumer: it indicates 

attention toward health and preservation of the natural environment. In line with 

previous research work, the main scope of this paper is to analyze EVOO consumers’ 

perception of PDO and organic certifications, investigating differences and common 

points. 

Materials and methods 

Respondents were screened following these characteristics: they are olive oil 

consumers; they are Italian citizens and they are over 18 years old. The research was 

carried out between October 2014 and February 2015 in three different areas located 

in the Southern, Central and Northern Italy. The survey was conducted on 1,200 

consumers. Data have been analyzed using the SPSS 21.0 program, Statistical Pack-

age for Social Science. The k-means cluster analysis technique was used to identify 

market segments taking into account socio-demographic characteristics, PDO and 

organic EVOO statements. The k-means clustering aims to partition n observations 

into k clusters in which each observation belongs to the cluster with the nearest mean, 

serving as a prototype of the cluster; the objects are clustered around the centroids 

µ1∀i=1……..k which are computed by minimizing the following objective (Johnson 

and Wichern, 2007): 
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where k is the number of clusters i.e. Si, i=1, 2,…., k and µ1 is the mean point or 

centroid of all the points  X j ∈ Si . 

Results and discussions 

The socio-demographic composition of the sample is reported in Table 1.  

Table 1  

Socio-demographic composition of PDO and Organic EVOO 

consumers
 
compared with the total sample 

  
Total sample 

n=1200 

PDO EVOO 
consumers 

(43.0%) n=516 

Organic EVOO 
consumers 

(39.1%) n=496 

% n % n % n 

Gender 
Male 47.9 575 47.7 246 51.0 253 
Female 52.1 625 52.3 270 49.0 243 

Age 

Between 18-35 years old  23.9 287 22.6 117 21.8 108 
Between 36-45 years old 18.8 225 19.3 100 17.1 85 

Between 46-60 years old 25.9 311 23.0 119 22.4 111 

Over 60 years old  31.4 377 35.1 181 38.7 192 

Education 
Above high school 22.4 269 24.7 127 19.2 95 

High school or lower 77.6 931 75.3 389 80.8 401 

Average 
household 

income 

Less than € 15.000 27.9 335 15.9 82 12.9 64 

€ 15.000- € 30.000 44.1 529 33.9 175 29.8 148 

€ 30.001- € 45.000 20.0 240 35.1 181 40.1 199 
Over € 45.000 8.0 96 15.1 78 17.1 85 

K-means cluster analysis technique was used to identify market segments (Table 

2 and 3). The first cluster is the smallest consumer segment accounting for the 27.2% 

of the sample; it was called “Traditional” EVOO consumers; it’s composed by the 

36.2% of consumers over 60 years, the education of 18.1% is above high school; it is 

the only cluster in which males (53.1%) outnumber females and the percentage of 

PDO consumers is highest (82.0%). Consumers within this cluster consider important 

aspects largely related to traditions; they mostly believe - compared to other clusters - 

that PDO EVOO olive oil is important to preserve historical and cultural traditions, 

helps to develop the typical Italian food system and the Italian economy; they also 

think that PDO EVOO has an appropriate price. The second cluster represents 32.4% 

of the sample. It was called “Healthy” EVOO consumers because it is linked to 

healthy aspects of certified EVOO in the broadest sense; in fact, consumers in this 

cluster believe that PDO and organic EVOO, compared with the conventional one, 
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are safer, healthier, better from a nutritional point of view and their purchase is 

considered to be useful for environmental protection; this cluster is dominated by 

young people (49.5% of the sample is 45 years old or younger). The concepts of 

health, environmental protection and safety are strongly perceived by organic EVOO 

consumers in comparison to the others (Aertsens et al., 2009). The third cluster 

(called “Indifferent to EVOO certifications”) represents 40.4% of the total sample. 

Table 2 

Socio-demographic market segmentation through K means 

cluster analysis. Different letters (a – b – c) indicate statistically different score 

  

Segment 1 
“Traditional” 

EVOO 
consumers 

(27.2%) 

Segment 2 
“Healthy” 

EVOO 
consumers 

(32.4%) 

Segment 3 
“Indifferent” 

consumers 
(40.4%) 

Gender Male  53.1
a
 45.8

b
 46.0

b
 

(%) Female 46.9
a
 54.2

b
 54.0

b
 

Age 
(%) 

Between 18-35  years old 17.0
a
 26.3

b
 26.7

b
 

Between 36-45  years old 17.3
a
 23.2

b
 16.0

a
 

Between 46-60  years old 29.5
a
 23.2

b
 25.8

b
 

Over 60 years old  36.2
a
 27.3

b
 31.5

b
 

Education 
(%) 

Above high school 18.1
a
 28.2

b
 20.7

a
 

High school or lower 81.9
a
 71.8

b
 79.3

a
 

Consumers 
(%) 

Organic EVOO consumers 40.2
a
 58.0

b
 23.2

c
 

PDO EVOO consumers 82.0
a
 62.0

b
 42.6

c
 

 

Table 3 

K means cluster analysis. Different letters (a–b–c) indicate significantly 

different scores using ANOVA and Duncan post hoc tests 

Statements (Likert scale from 1 to 7, 
where  1=strongly disagree, 4=neither 
agree nor disagree, 7=strongly agree). 

Segment 1 
“Traditional” 

EVOO 
consumers 

(27.2%) 

Segment 2 
“Healthy” 

EVOO 
consumers 

(32.4%) 

Segment 3 
“Indifferent” 

consumers 
(40.4%) 

A1. PDO EVOO is better than the 
conventional one from a nutritional point of 
view. 

4.0
a
 4.8

b
 3.3

a
 

A2. PDO EVOO is healthier than the 
conventional. 

3.2
a
 4.5

b
 3.4

a
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A3. PDO EVOO certification helps to 
protect the environment. 

3.5
a
 4.4

b
 3.5

a
 

A4. PDO EVOO has an appropriate price. 3.3
a
 4.3

b
 3.4

a
 

A5. PDO EVOO certification helps the 
Italian economy. 

4.3
a
 3.0

b
 3.0

b
 

A6. PDO EVOO olive oil is important to 
preserve historical and cultural traditions. 

4.2 4.0 4.1 

A7. PDO EVOO olive oil helps to develop 
the typical Italian food system. 

5.3
a
 3.8

b
 4.2

b
 

A8. Organic EVOO is safer than the 
conventional. 

5.4
a
 4.0

b
 4.1

b
 

A9. Organic EVOO is better than the 
conventional from a nutritional point of 
view. 

3.2
a
 4.5

b
 3.6

a
 

A10. Organic EVOO is healthier than the 
conventional. 

3.1
a
 4.4

b
 3.6

a
 

A11. Buying Organic EVOO certification 
helps protect the environment. 

3.2
a
 4.5

b
 3.1

a
 

A12. Organic EVOO has an appropriate 
price. 

3.7
a
 4.5

b
 3.6

a
 

A13. Organic EVOO tastes better than the 
conventional 

4.0
a
 4.6

b
 3.8

a
 

A14. Organic EVOO helps the Italian 
economy. 

3.2 3.0 3.0 

Conclusion  

The main product certifications in the olive oil field are PDO and organic ones; 

this study suggests a number of interesting points. Results showed a market classifica-

tion of EVOO consumers in three main clusters based on their attitude toward certifi-

cations. Traditional aspects perceived by consumers are prevalent in PDO consumers, 

while concepts related to health are mainly common to organic ones. This confirms 

the main results present in the international literature. A piece of policy advice result-

ing from this study is that the Italian system needs to improve its communication 

tools in order to provide more information about the value of PDO and organic certi-

fications.  
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